Abstract. Since the 20th century, the global container transportation is developing very quickly.
Introduction
Since the second half of the 20th century, the global container transportation is becoming more and more perfect from technical equipment to the operation management, and the container transportation industry in our country is developing rapidly in recent decades. Unfortunately, although many container terminals have adopted the modern management, the character recognition still needs the operation modes of manual read and manual record. When the container carrier goes in and out of the wharf, human errors by the manual ways will inevitably exist, which greatly reduce the transportation speed of the container trucks. With the rapidly increase of the number of container, the existing facility and management level of the container terminal in our country can't meet the needs of the modern container transportation. Therefore, the use of the automatic container character recognition technology is the key to solve this problem. The automatic container character recognition system can recognize the character automatically, so the manual operation is not needed. The methods not only eliminate the mistake by manual operation, but also improve the efficiency.
The extraction of the container body in the image is a very important step of the automatic container character recognition system. The parking position of container carrier is changeable when it is photographed by the camera, so the position of the container body in the image is not sure. But the location of the container body is a key factor for the positioning of the container's character region.
Thus, the location of the container body extraction is a vital step in the automatic container character recognition system.
The normal method to extract the container position is the method of background subtraction, 3rd International Conference on Multimedia TechnologyICMT 2013) using an image with the container to minus a image without the container, then getting the R, G, B value of each pixel in the result image. If one of the R, G, B value is greater than a certain threshold, the pixel is considered to be in the container region. Then, with certain morphological operation, the real actual container region can be got.
However, for the actual collected image, because of the factors of the low image resolution, the illumination change and the projection of the trunk, the brightness of origin background region will be changed a lot. Especially the factor of the projection of the trunk, which makes the bright part of the image be the shadow part. If we continue using the traditional method, a lot of background regions will be considered to be the container regions. Facing this situation, it is easy to make a wrong container extraction by the traditional method.
In the observation of the actual image, the container region shows obvious color characteristics.
So, it is considered to use the color information of the image to detect the container region. HSV (hue, saturation and value) model is closer to people's experience and the perception of color than RGB model, so it is considered to use the HSV model for detection. Through experiment, for color container body, the method shows a very good detection result, but for the white container body, the result is not satisfactory. Through further observation, we have found that the outline of the container body also shows obvious texture feature, so we combine the method of texture feature and HSV model for the extraction of white container body.
In conclusion, a detection method of container body base on HSV color model and texture feature model has been proposed in this paper. The first step of this method is to judge the main body color. If the color is the partial to color, we use the HSV color model for extraction, and if the color is partial to white, we combine the texture feature model and HSV model for extraction. 
The Extraction Method for the Container of Color Body

The Color Model of HSV
HSV model is one of the color systems, and it is used by people to select colors from the palette or color wheel (such as paint, ink, etc.). HSV represents hue, saturation, and value. The system is closer to people's experience and perception of color than RGB color system.
The HSV color space model is corresponding to a conical subset of the cylindrical coordinate system, and the top of the cone represents V=1. It contains the three covers of RGB model that R=1, G=1 and B=1, and the color represented is lighter. H color is given by the rotate angle around V shaft.
Red is corresponding to the angle of 0°, green is corresponds to the Angle of 120°, blue is corresponding to the angle of 240°. In the HSV color model, the difference of the complementary color of each color and itself is 180°. The S value is from 0 to 1, so the radius of the cone top is 1. HSV color space can be described by a conical space model. 
The Judgement of Main Color of the Container Body and the Extraction of the Container Body
The entire detection method mainly includes the color judgement of the container body and the extraction of the container region. Due to the low resolution of the origin image, the color information is not obvious, so we firstly reduce the origin image to 1/4 of the origin size to highlight the color information.
Fig.2.2 The flow chart of the container extraction of color body
The detection method is as follows: 1) Choose the interested region of the shrink RGB image (according to the regulation, the center area of each image must be the container body area, so we set the central region to be our interested area), and transform it to a HSV image. As the following figures show:
2) Create the histogram projection of H channel of the interested region, compute the highest H value in the histogram, then set it to maxH, and it is considered that maxH is the main color of the 
The Container Body Detection Base on Texture Features
Sobel Filter and Scharr Filter
The edge part of container body shows a very different texture feature than the background part, so we consider using the gradient on the edge of the container body to find the edge part of the container body.
Generally speaking, the most commonly used operation to express differential is Sobel differential operator. Sobel differential operator contains any order of differential and mixed partial derivative.
Sobel derivative has very good properties, that is, you can define any size of structure element, and the element can be constructed by fast and iterative way. Because the small element is more sensitive to noise, the big element has better approximation to the derivative. However, the use of big element will inevitably prolong the response time, and the use of small element will cause larger errors.
Scharr filter is as fast as Sobel filter, but its accuracy is higher, especially for the situation of small element. So here we use Scharr operator to filter the image. The right edge can also be got by the same method.
The Method for Container Body Detection
At the same time, we use the result of HSV method to represent the lower edge. On one hand, the lower edge got by the HSV method is relatively accuracy, and the texture of the lower edge is relatively complex which is not suitable for detection. On the other hand, because of the ultimate goal of the container extraction is to position the character region of the image, so, the requirement of the accuracy rate of the lower edge is not very high.
4) Combine the two steps of 2) and 3), the final container region is got.
The Test Results and Analysis
In order to get better analysis results, we respectively discuss the color container and the white container.
The Extraction Result of the Color Container
The Extraction Result of the White Container
The Result Analysis
We totally use 93 container images for testing, including 71 color images and 22 white images. 
Total number 93
The number of color containers 71
The correct number of color container results 70
The accuracy rate of the extraction of color containers 98.6%
The number of white containers 22
The correct number of white container results 21
The accuracy rate of the extraction of color containers 95.4%
The overall accuracy rate 97.8%
Conclusion and Prospect
With the rapid development of container transportation, the automatic container character recognition system becomes very important, and the detection of container body is a very important step in the system.
In this paper, we have proposed a detection method for the container body base on HSV color model and texture features. The method is mainly for solving the problem that traditional method of background subtraction can't detect the container body effectively. Because of the obvious color feature of the color container, we use HSV color model for the detection, and considering that the color feature of the white container body is not very obvious, we combine the texture features for detection. The traditional method is very sensitive to the brightness changes of the background, however, the method we have proposed don't rely on the background, and has better robustness.
Due to time constraints, the method still has a lot of shortcomings. The main problem is the image with strong light irradiation and the image of night. Because there are a lot of disturbances in the image, the detection effect of our method is not very satisfactory. If those images can be pretreated by proper methods to adjust the light irradiation, the detection result of the container body will be more satisfactory, and this will be a very important step to make the container character recognition system a more practical system, and that is a direction for the future research.
References
